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[Title of the Invention] 

Rubber Composition and Tire Using Same 

[Abstract] 

The present invention provides a rubber composition and a 
tire which can sufficiently improve performance on ice and snow. More 
specifically, the present invention provides a rubber composition 
comprising 20 to 30 parts by weight of short fiber having an average fiber 
diameter of 10 to 100 jxm and an average fiber length of 0.01 to 4 mm, 
and 1 to 10 parts by weight of a particles having Moh's hardness of at 
least 5 and an average particle size of at most 500 jxm based on 100 
parts by weight of diene rubber and a tire comprising the rubber 
composition. Examples of the above particles are pumice, quartz and 
emery. 
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Rubber composition for tire tread, comprises diene-type rubber, hollow 
elastic thermoplastic resin particles encapsulating gases and short fiber 
and/or hard particles having specified hardness and particle size 
Patent Assignee: YOKOHAMA RUBBER CO LTD (YOKO ) 
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Number of Countries: 002 Number of Patents: 003 
Patent Family: 
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Abstract (Basic): JP 2000038480 A 

NOVELTY - The composition comprises a diene-type rubber, hollow 
elastic thermoplastic resin particles encapsulating gases and short 
fiber and/or hard particles having specified hardness and particle 
size. 

DETAILED DESCRIPTION - A rubber composition comprises: (A) 100 pts. 
wt. of a diene-type rubber; (B) 1-20 pts. wt. of hollow elastic 
thermoplastic resin particles encapsulating gases; and (C) 1-20 pts. 



wt. of short fiber and/or hard particles having a Vickers hardness of 
35-1,000 and an average particle size of 20-500 microns. 

INDEPENDENT CLAIMS are also included for: (1) the production of a 
rubber composition as above which comprises: (i) uniformly mixing 
thermally expandable thermoplastic resin particles encapsulating 
liquids or solids (which generate gases as a result of gasification, 
decomposition or chemical reaction caused by heating) with the rubber 
at a temperature lower than the expansion starting temperature of the 
resin particles to prepare a pre -composition; (ii) heating the 
pre-composition at a temperature not lower than the expansion starting 
temperature so that the resin particles become hollow, have an average 
particle size of 5-300 microns and uniformly disperse in the rubber, 
and (iii) compounding the fiber and/or particles with the 
pre-composition; and (2) a rubber composition for tire treads which 
comprises: (A) 100 pts. wt. of rubber as above; (B) 1-50 pts. wt. of 
particles as above; and (D) 5-55 pts. wt. of liquid polymers having a 
wt. average molecular wt. of 6,000-100,000 and a glass transition 
temperature of -50 deg. C or lower. 

USE - The rubber composition is used for tire treads. 

ADVANTAGE - Pneumatic tires obtained by using the rubber 
composition have high fractional force on ice. 
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Diene rubber composition for tyre tread, includes glass fibres, 
reinforcing agent and inorganic powders softer than glass fibres and/or 
silicone rubber powders 
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Abstract (Basic): EP 1172406 A2 

NOVELTY - A rubber composition for a tyre tread comprises: 

(a) a diene rubber; 

(b) glass fibres; 

(c) a reinforcing agent; and 

(d) 1-15 pts. wt. (based on 100 pts. wt. of the diene rubber) of: 
(d-1) inorganic powders softer than the glass fibres and having an 
average particle size of less than 25 microns; and/or (d-2) silicone 
rubber powders. 

USE - The composition is used for tyre tread. 

ADVANTAGE - The composition has good dispersibility of reinforcing 
agents without increased rubber hardness over time, can improve the 
performance of tyres on snow and ice covered roads and has good 
abrasion resistance. By using a silicone rubber powder with or without 
softeners as replacement for conventional softeners (such as petroleum 
softeners and low temperature plasticizers) solves the problems of 
dissipation of softeners with the passage of time. 

pp; 11 DwgNo 0/0 
Technology Focus: 

TECHNOLOGY FOCUS - POLYMERS - Preferred composition: The inorganic 
powders have a Mohs hardness of less than 6.5 and an average particle 
size of not less than 0.03 microns. The inorganic powders are clay, 
aluminium hydroxide, magnesium hydroxide, calcium silicate and/or mica. 
The reinforcing agent is carbon black and/or silica. The composition 
may also include a softener. 
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Abstract (Basic): EP 905186 Al 

NOVELTY - Rubber tread reinforced with silica and containing one or 
more additives designed to aid ice traction. 

DETAILED DESCRIPTION - A pneumatic tire has a tread of a rubber 
composition of Shore A hardness 45-65 and comprising: 

(a) 95-100 phr (parts weight / % rubber) at least one diene-based 
elastomer having Tg at most - 30 degrees C and 0-5 phr at least one 
additional diene-based elastomer having Tg at least - 30 degrees C; 

(b) 30-110 phr reinforcing filler, selected from (i) precipitated 



silica containing silanol groups on surface and (ii) carbon black, 
consisting of 10-107 phr silica (i) and 3-20 phr carbon black; 

(c) 2-30 phr at least one additive selected from (i) at least one 
organic fiber having hydroxyl groups on surface, selected from 
cellulose- and wood fibers, and (ii) hollow, spherical, ceramic 
particles having silanol groups on surface; and 

(d) at least one coupling agent having a moiety reactive with the 
silanol groups on the silica and the ceramic particles and with the 
hydroxyl groups on the cellulose and/or wood fibers, and another moiety 
interactive with at least one of the diene-based elastomer(s). 

USE - Used as a winter tire, especially for countries which have 
relatively harsh, long winters. 

ADVANTAGE - Provides improved acceleration on ice. 
pp; 14 DwgNo 0/0 
Technology Focus: 

TECHNOLOGY FOCUS - POLYMERS - Preferred Components: The silica has 
a BET surface area of 80-360 m2/g and a dibutylphthalate (DBP) 
adsorption value of 150-350 cm3/100 g. The cellulose fibers have 
90-100% purity, and the coupling agent is a bis-(trialkoxysilylalkyl) 
polysulphide, preferably bis-3-(triethoxysilylpropyl) polysulphide 
having 2-8, preferably 2-5 connecting sulfur atoms in the sulfur 
bridge, and having a weight ratio of coupling agent to silica and 
additive(s) of 1/8 to 1/20. 

Preferred Tread: The cellulose fibers have an average aspect ratio 
of 5/1 to 200/1, preferably 10/1 to 100/1 and an average length of 
50-5000, preferably 100-2000 mum. The wood additive is fibers which 
contain lignin, have an aspect ratio of 2/1 to 50/1, preferably 3/1 to 
20/1 and have an average length of 20-2500, preferably 50-1500 mum. The 
additive is spherical, hollow ceramic particles of average diameter 
30-500 mum and are of an aluminosilicate composition. The diene-based 
elastomer with Tg at most - 30 degrees C is at least one elastomer 
selected from high cis 1,4-polybutadiene containing at least 92% cis 
1,4-structure, medium cis 1,4-polybutadiene having 35-45% cis 1,4- 
polyisoprene, isoprene/butadiene- styrene/butadiene- styrene/isoprene- 
copolymers and styrene/isoprene/butadiene terpolymers. 
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Abstract (Basic): EP 795581 A 

A rubber composition comprises: (a) 100 pts.wt. of at least one 



diene-based elastomer; (b) 0.1-120 pts.wt. per 100 pts.wt. of rubber 
(phr) of at least one elastomer reinforcing filler comprising at least 
one starch/synthetic plasticiser composite; and (c) optionally, a 
coupler for the starch composite. The coupler has a group reactive with 
hydroxyl groups on the surface of the starch composite and another 
group reactive with the elastomer. The starch comprises amylose and 
amylopectin units in a ratio of 15:85 to 35:65 and has a softening 
point of 180-220 deg. C, provided the starch/plasticiser composite has 
a softening point of 110-160 deg. C, both measured by ASTM D-1228. 

USE - For components of tyres, e.g. the tread or a sidewall apex 
(both claimed). 

ADVANTAGE - The starch/plasticiser composite has a softening point 
low enough to allow the starch to be more easily mixed and processed in 
conventional elastomer processing equipment, and used as a reinforcing 
filler as a partial replacement for carbon black. Tyres containing the 
starch filler have lower resistance to rolling, and improved dry and 
wet handling. 

Dwg.0/0 

Abstract (Equivalent): US 5672639 A 

A rubber composition is provided which comprises (A) 100 parts by 
weight of at least one diene-based elastomer, (B) about 0.1 to about 
120 phr of at least one reinforcing filler for said elastomer(s) 
comprised of at least one starch/synthetic plasticizer composite and 
(C) a coupler for said starch composite, where said coupler has a 
moiety reactive with hydroxyl groups contained on the surface of said 
starch composite and another moiety interactive with the said 
elastomer; wherein said starch is composed of amylose units and 
amylopectin units in a ratio of about 15/85 to about 35/65, and has a 
softening point according to ASTM No. D1228 in a range of about 180 
deg. C. to about 220 deg. C. provided, however, that said 
starch/plasticizer composite has a softening point in a range of about 
110 to about 160 deg. C. according to ASTM No. D1228. 
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